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Activating interactions between GLH-1, microRNAs and Dicer in
C. elegans
Erica L. Beshore, T. McEwen, J. Marshall, K. Bennett
University of Missouri, USA
P granules, ribonucleoprotein complexes specific C. elegans germ
cells, are implicated in post-transcriptional control of maternally-
transcribed mRNAs. The Bennett laboratory studies the P granule
component GLH-1 (Germline RNA Helicase-1). Through genetics we
have shown that GLH-1 is essential for fertility. With immunoprecipita-
tions and GST-pull-downs we report that GLH-1 and the riboendonu-
clease Dicer bind one another and their interaction is not RNA-
dependent. GLH-1 and DCR-1 also interact genetically. In the dcr-1
(ok247) null mutant, GLH-1 levels are dramatically reduced, both by
western blot analysis and immunocytochemistry. Conversely, DCR-1
protein levels are reduced in the glh-1(gk100) loss-of-function mutant.
Thus, GLH-1 and DCR-1 levels are mutually dependent. To determine if
DCR-1 and GLH-1 co-localize, DCR-1-specific antibodieswere generated
inmice and rabbits; these antibodiesdetectDicer inworms.We find that
DCR-1 and GLH-1 co-localize in P granules in adult germ cells at the
pachytene stage of oogenesis when most maternal RNAs are produced.
Based on the GLH-1/Dicer association, we predict that these two
proteins may work together in the miRNA pathway. How might GLH-1
levels depend upon Dicer? Microarray analysis of the dcr-1(ok247)
mutant by the Bass lab reported glh-1mRNA significantly reducedwhen
DCR-1 is missing, which our laboratory confirmed by qRT-PCR. Two
miRNAs,miR-83 andmiR-67 are predicted to bind to the 3′UTR of glh-1
mRNA. Western blot analyses of protein from miR-83 and miR-67
mutants show that GLH-1 levels are also reduced. Therefore, these
miRNAs may normally up-regulate translation of glh-1; thus, Dicer may
actively promote its GLH-1 partner.
doi:10.1016/j.ydbio.2009.05.109
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Spermidine regulates male gamete development in Marsilea
Faten Deeb, Stephen M. Wolniak
Department of Cell Biology and Molecular Genetics, Univ. of Maryland,
College Park, MD 20742, USA
The microspore of Marsilea vestita (a water fern) contains a single
cell that undergoes 9 mitotic division cycles to produce 32 spermatids
and 7 sterile cells. Gametophyte development is rapid, and is driven
by spatially and temporally controlled translation of stored mRNAs in
the absence of transcription. Cytoplasmic movements of stored
proteins and mRNAs precede the first division, creating zones that
become spermatogenous initials. Asymmetric divisions produce
jacket cells, and then, symmetric divisions produce spermatids. The
spermatids differentiate into multiciliated gametes with condensed,
coiled nuclei. Spermidine is a polyamine involved in many cellular
processes. Spermidine levels increase in spermatogenous cells during
development. In situ hybridizations show that RNA unmasking is
necessary for spermidine synthase translation in the gametophyte
that leads to increases in spermidine levels. dsRNA probes were made
from cDNAs encoding spermidine synthase (SPDS) and a spermidine
transporter protein (SPDT) to deplete spermidine in the spores via
gene silencing. Treated gametophytes had fewer but larger sperma-
togenous cells than controls. SPDT silencing prevented the unmasking
of spermidine synthase transcripts in spermatogenous cells. In
contrast, the direct addition of spermidine to the spores at the time
of hydration resulted in the premature release of a variety of
transcripts. Our results show that spermidine is essential for cell
division and for the release of transcripts encoding its synthesizing
enzyme, spermidine synthase, and possibly other mRNAs. Supported
by NSF grant MCB-0720486 to SMW.
doi:10.1016/j.ydbio.2009.05.110
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A novel RRM domain protein is involved in the assembly of the
tubulin cytoskeleton in Marsilea sperm cells
Corine M. Van der Weele, Stephen M. Wolniak
Department of Cell Biology and Molecular Genetics, Univ. of Maryland,
College Park, MD 20742, USA
Spermatogenesis in Marsilea vestita is a rapid process that reaches
completion in 11 h. The single-celled microspore undergoes 9 division
cycles to produce 32 spermatids and 7 sterile cells. Spermatids
undergo de novo formation of basal bodies, formation of a complex
cytoskeleton, nuclear remodeling and ciliogenesis. Male gametophyte
development relies on the translation of stored mRNAwith little or no
transcription. Previously, we showed that RNA processing proteins are
involved early in spermatid development. We hypothesized that other
RNA regulating proteins are involved in motile apparatus formation.
We isolated a novel protein (MvU620) comprising ∼250 amino acids
with a 90 amino acid RNA Recognition Motif from the RRM-1 super
family. MvU620 protein function was assessed by RNAi knockdown
using dsRNA added to spores. In severe knockdowns, cytokinesis was
anomalous, with division planes misplaced, of incorrect shape, or
absent. Inmilder knockdowns, divisionswere normal, but cytoskeletal
elements and cilia failed to form. In these spores, basal bodieswere few
in number and aberrantly localized. Nuclear remodeling was initiated,
as indicated by DAPI-staining of condensed DNA, but the nuclei failed
to elongate properly. In treated spores α-tubulin protein levels were
unaffected at the time when the motile apparatus formed, but less
acetylated tubulin was detected. These results indicate a role, either
direct or indirect, for MvU620 in the assembly of the tubulin
cytoskeleton during cytokinesis and for formation of the motile
apparatus. Supported by NSF grant MCB-0720486 to SMW.
doi:10.1016/j.ydbio.2009.05.111
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Migration and differentiation of primordial germ cells in Sturnira
lilium and Artibeus jamaicensis
Gilberto Garcia, Norma Moreno
Department Cell Biol. Phisiol., Inst. Investigaciones Biomédicas,
UNAM. México, Mexico
In vertebrates, the primordial germ cells (CGP) originate outside the
gonads, so they flock to them during early embryonic development. It is
known that in both, mice and humans, the CGP begin their morpho-
genetic movements from the base of the allantois, through the hindgut
epithelium, then migrating through the dorsal mesentery toward the
genital ridges. For the case of bats, this knowledge is practically null.
Aiming to elucidate the dynamics of the CGP in two species of
Phyllostomid bats (Sturnira lilium and Artibeus jamaicensis), we have
implemented the techniques of light and electron microscopy and
immunofluorescence. In thisway, and basedon the criteria described for
embryonic development (Cretekos et al., 2005)wewere able to identify
seven different stages of development for A. jamaicensis and 15 for S.
lilium. Our data suggest that the formation of the genital ridge and the
establishmentof theundifferentiatedgonad in both species are between
11 and 14 stages. The onset ofmorphological differentiation of the testis
Abstracts / Developmental Biology 331 (2009) 417–419418
seems to take place during the 17E embryonic development stage of the
S. lilium. In the caseofA. jamaicensisCGPenteringmeiosis are detected in
stage 17. Therefore, structural changes that lead to ovarian and testicular
development in both species of bats are similar to those observed in
mice, but the differences will be established at the time that these
processes are carried out.
doi:10.1016/j.ydbio.2009.05.112
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Using pluripotency cell markers to identify primordial germ cells
in embryos of the laboratory opossum, Monodelphis domestica
Ria A. Richardson, Yolanda P. Cruz
Department of Biology, Oberlin College, Oberlin, OH, USA
The lineage which becomes primordial germ cells (PGCs), and
later the gametes, in various animals is sequestered early during
embryonic development. This population of pluripotent cells is first
observed in the extra-embryonic portion of the mouse epiblast on
day 7.25 of gestation. They then undergo mitosis and migrate,
reaching the genital ridge on day 9.5 of gestation. Marsupial PGCs, by
contrast, are poorly characterized. Meanwhile, the embryos of these
mammals are larger and more accessible because implantation occurs
late during pregnancy, and with only meager yolk-sac adhesivity to
the endometrium. Moreover, the topology of the conceptus and the
superficial position of the fetus itself on the yolk sac suggest that
visualization of PGCs should be amenable to analysis by different
microscopy approaches, including whole-mounts. We are using
immunohistochemistry, fluorescence and confocal microscopy to
determine the expression pattern of the pluripotency cell-marker
proteins encoded by Oct-3/4, vasa, and Nanog. We anticipate our
results to be useful in studying PGC differentiation and migration in
the laboratory opossum. Support for this work was provided by the
National Science Foundation (No. 0718404) and the Oberlin College
Research Fellows Program.
doi:10.1016/j.ydbio.2009.05.113
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Implantation disorder related to impaired translation in the
oocyte and in the resulting embryo
Amit Zeiselb, Vicki Plaksa,1, Eran Gershona,1, Elke Winterhagerc,
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Cyclic GMP from the somatic cells of the mouse ovarian follicle
regulates cyclic AMP and meiosis in the oocyte
Rachael P. Norrisa, William J. Ratzana, Marina Freudzona,
Lisa M. Mehlmanna, Judith Krallb,c, Matthew A. Movsesianb,c,
Huanchen Wang, Hengming Ked, Viacheslav O. Nikolaeve,
Laurinda A. Jaffea
aDepartment of Cell Biology, University of Connecticut Health Center,
Farmington, CT, USA
bDepartment of Internal Medicine (Cardiology), University of Utah,
Salt Lake City, UT, USA
cDepartment of Pharmacology, University of Utah, Salt Lake City, UT, USA
dDepartment of Biochemistry and Biophysics, University of North Carolina,
Chapel Hill, NC, USA
eInstitute of Pharmacology and Toxicology, University of Würzburg,
Germany
Mammalian oocytes are arrested in meiotic prophase by an
inhibitory signal from the somatic cells of the follicle surrounding
them. Luteinizing hormone (LH) then binds to receptors on the
somatic cells, and causes the oocyte cell cycle to resume, in
preparation for fertilization. We investigated how the somatic cells
regulate the prophase-to-metaphase transition in the oocyte, using
FRET-based cyclic nucleotide sensors in follicle-enclosed mouse
oocytes. Our results show that cGMP passes through gap junctions
from the somatic cells into the oocyte, where it inhibits the hydrolysis
of cAMP by the phosphodiesterase PDE3A. This maintains a high
concentration of cAMP in the oocyte, which inhibits meiotic
progression. LH reverses the inhibition by lowering cGMP in the
somatic cells (from ∼2 μM to ∼80 nM at 1 h after LH) and by closing
gap junctions between the somatic cells. Both of these events cause
oocyte cGMP to decrease (from ∼1 μM to ∼40 nM), which increases
the activity of PDE3A by ∼5-fold. As a result, oocyte cAMP decreases
(from ∼700 nM to ∼140 nM) and meiosis resumes.
doi:10.1016/j.ydbio.2009.05.115
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The DM domain protein DMRT1 is a dose-sensitive regulator of
germ cell pluripotency
Tony Krentz, Mark Murphy, Vivian Bardwell, David Zarkower
Department of Genetics, Cell Biology and Development, University of
Minnesota, Minneapolis, MN 55455, USA
DMRT1 (Doublesex and Mab 3 Related Transcription factor 1) is a
member of a conserved group of sexual regulators sharing the DM
DNA binding motif. In mice, Dmrt1 is expressed specifically in the
gonad and Dmrt1 null mutants have severe defects in differentiation
of germ and Sertoli cells starting at birth, leading to a highly dysgenic
testis. Dmrt1 mutants on the 129/Sv genetic background develop
testicular germ cell tumors (teratomas) with a very high incidence.
Conditional gene targeting reveals that DMRT1 activity is required
primarily in embryonic germ cells to prevent tumor formation. mRNA
expression profiling at E13.5 comparing 129/Sv wt to Dmrt1 mutants
implicates GDNF signaling as possibly underlying teratoma forma-
tion. GDNF signaling through RET and GFRA1 coreceptors is essential
for survival of undifferentiated spermatocytes in the adult mouse. We
are testing the role of GDNF signaling in 129/Sv embryonic gonads.
129/Sv Dmrt1 mutant gonocytes undergo normal early differentia-
tion, including sex determination, but a subset of germ cells fail to
exit mitosis and ectopically express the pluripotency regulators OCT4,
SOX2 and NANOG. DMRT1 binds to the promoters of cell cycle and
pluripotency regulators in the neonatal testis. Currently we are using
ChIP to test which genes DMRT1 binds in the embryonic testis.
Genetic analysis indicates that Dmrt1 acts as a highly dose sensitive
tumor suppressor gene and that natural variation in DMRT1 activity
can be a factor in germ cell tumor susceptibility. We are investigating
the role of DMRT1 in human germ cell tumors.
doi:10.1016/j.ydbio.2009.05.116
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